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What is claimed is: 

1. An integrated circuit structure which comprises a substrate and 

(a) an inorganic layer on the substpate which comprises a pattern of metal lines on 
the substrate and an inorganic diflectric on the substrate between the metal lines; 
and 

(b) an organic layer on the inorganic layer which comprises an organic dielectric 
having metal filled vias therethrough which connect to the metal lines of the 
inorganic layer. 



10 2. The integrated circuit strucfure of claim 1 which comprises 

(c) an additional inorganic laver on the organic layer which comprises a pattern of 
additional metal lines on the organic layer and an inorganic dielectric on the 
organic layer between the additional metal lines; and 

(d) an additional organic latfer on the additional inorganic layer which comprises an 
1 5 organic dielectric having metal filled vias therethrough which connect to the 

additional metal lines of the additional inorganic layer. 



20 



3. The integrated circuit structure of claim 2 which comprises one or more further 
alternating inorganic layers (c) and organic layers(d) on the additional inorganic 
layer (c) and organic layer (d). 



25 



4. The integrated circuit structure of claim 2 further comprising an inorganic 
dielectric layer on the organic layer between the vias and under the additional metal 
lines of the additional inorganic layer; and an organic dielectric on the inorganic 
dielectric layer betjween the additional metal lines of the additional inorganic layer. 



5. The integrated circuit structure of claim 3 further comprising an inorganic 
dielectric layei/on each alternating organic layer (d) between the vias and under the 
additional mdtal lines of the alternating inorganic layer; and an organic dielectric on 
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the inorganic dielectpc layer between the additional metal lines of the additional 
inorganic layer. 




6. The integrated circuit structure of claim 1 wherein the metal lines and vias have 
a harrier metal on one or more edges thereof. 

7. A process for producing an integrated circuit structure which comprises 

(a) providing a substrate which comprises a pattern of metal lines on the substrate 
and a dielectric on the substrate between the metal lines; 

(b) depositing an orgamc dielectric layer on the substrate; 

(c) depositing an inorganic dielectric layer on the organic dielectric; 

(d) etching a pattern of vias through the inorganic dielectric layer; 

(e) etching a pattern of vias through the organic dielectric layer which correspond 
to the pattern of vias /through the inorganic dielectric layer; 

1 5 (f) applying a photoresist to the top of the inorganic dielectric layer and filling the 
vias in the organic d/electric layer and the inorganic dielectric layer with 
photoresist; 

(g) imagewise removing a portion of the photoresist from the top of the inorganic 
dielectric layer; ana removing a portion and leaving a portion of the photoresist 

20 through a thickness of the inorganic dielectric layer; 

(h) removing part jof the inorganic dielectric layer underlying the portions of the 
photoresist remoyed from the top of the inorganic dielectric layer to form trenches 
in the inorganic cjielectric layer; 

(i) removing the balance of the photoresist from the top of the inorganic dielectric 
25 layer and from the vias; 

(j) filling the vias in the organic dielectric and the trenches in the inorganic 
dielectric with a metal. 



8. The process 
30 on the previoui 



of claim 7 wherein steps (b) through (j) are repeated at least once 
sly formed integrated circuit structure. 
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9. The integrated circuit structure pn 




according to the process of claim 7. 



10. The integrated circuit structure produced according to the process of claim 8 



1 1. A process for producing an integrated circuit structure which comprises 

(a) providing a substrate, which comprises a pattern of metal lines on the substrate 
and a dielectric on the substrate between the metal lines; 

(b) depositing an organic via level dielectric on the substrate; 

(c) depositing an thin Anorganic dielectric layer on the organic via level dielectric; 

(d) imagewise patterning and removing a portion of the thin inorganic dielectric 
layer thus defining viis through the thin inorganic dielectric layer; 

(e) depositing a thin fcrganic dielectric etchstop material layer on the thin inorganic 
dielectric layer and f Uing the vias in the thin inorganic dielectric layer with the 
organic dielectric material; 

(f) depositing a met4l level inorganic dielectric layer on the organic dielectric 
etchstop layer; 

(g) imagewise pattering and removing a portion of the metal level inorganic 
to the organic dielectric etchstop material layer to form 
level inorganic dielectric layer; 



dielectric layer down 
trenches in the metal 



(h) removing the poition of the organic dielectric etchstop material layer 
underlying the corre sponding removed portion of the metal level inorganic 
dielectric to form trc nches therein, and removing the organic etchstop material 
from the vias in the 1 hin inorganic dielectric layer; 

(i) removing the por ion of the organic via level dielectric layer underlying the thin 
inorganic dielectric layer thus forming vias through the organic via level dielectric 
layer down to the metal lines; 

(j) filling the vias in the via level organic dielectric layer and the thin inorganic 
dielectric layer, and trenches in the organic dielectric etchstop layer and metal level 
inorganic dielectric layer with a metal. 



v 
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12. The process of claim 1 I/wherein steps (b) through (j) are repeated at least once 
on the previously formed integrated circuit structure. 

13. The integrated circuit stmcture/Sfqtiuced according to the process of claim 11. 



14. The integrated circuit structure produced according to the process of claim 12. 



15. A process for producir 
(a) providing a substrate, 



g an integrated circuit structure which comprises 
hich comprises a pattern of metal lines on the substrate 
and a dielectric on the substrate between the metal lines; 

(b) depositing an organiofvia level dielectric layer on the substrate; 

(c) depositing an thin inorganic dielectric layer on the organic via level dielectric; 

(d) depositing a thin organic dielectric etchstop material layer on the thin inorganic 
dielectric layer; 

(e) depositing a metal fevel inorganic dielectric layer on the organic dielectric 
etchstop layer; 

(f) imagewise pattering and removing a portion of the metal level inorganic 
dielectric layer down to the organic dielectric etchstop material layer to form vias 
in the metal level inorganic dielectric layer; 

(g) removing the portion of the organic dielectric etchstop material layer 
underlying the corresponding removed portions of the metal level inorganic 
dielectric layer to Form vias in the organic dielectric etchstop material layer; 

(h) removing the portion of the thin inorganic dielectric layer underlying the 
corresponding removed portions of the organic dielectric etchstop material layer to 
form vias in the t lin inorganic dielectric layer; 

(i) covering the t :>p of the metal level inorganic dielectric layer with a photoresist 
and filling the vis s in the metal level inorganic dielectric layer, the organic dielectric 
etchstop materia layer and the thin inorganic dielectric layer with photoresist; 
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15 



(j) imagewise patterning and removing a portion of the photoresist from the top of 
the metal level inorganic dielectric layer; and removing a portion and leaving a 
portion of the photoresist through a thickness of the metal level inorganic dielectric 
layer; 

(k) removing part of the metai ifevel inorganic dielectric layer underlying the 
portions of the photoresist renpved from the top of the inorganic dielectric layer to 
form trenches in the metal level inorganic dielectric layer; 

(1) removing the balance of the photoresist from the top of the metal level inorganic 
dielectric layer and from the vias; and removing the portion of the organic 
dielectric etchstop material lsfyer underlying the trenches until the thin inorganic 
dielectric layer is reached; 

(m) removing the portion otf the organic via level dielectric layer underlying the 
vias in the thin inorganic dielectric layer; 

(n) filling the vias in the vid level organic dielectric layer and the thin inorganic 
dielectric layer, and trenchjbs in the organic dielectric etchstop layer and metal level 
inorganic dielectric layer with a metal. 
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16. The process of claim a 5 wherein steps (b) through (n) are repeated at least 
once on the previously formed integrated circuit structure. 

17. The integrated circumstructure produced according to the process of claim 15. 



18. The integrated qrc 



^structure produced according to the process of claim 16. 



25 19. A process for producing dn integrated circuit structure which comprises 

(a) providing a substrate, which comprises a pattern of metal lines on the substrate 
and a dielectric on the substrate between the metal lines; 

(b) depositing an organic via level dielectric layer on the substrate; 

(c) depositing an thin ino/ganic dielectric layer on the organic via level dielectric 
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'is? 

51 



(d) depositing a thin organic dielectric etchstop material layer on the thin inorganic 
dielectric layer; 

(e) depositing a metal level inorganic dielectric layer on the organic dielectric 
etchstop layer; 

5 (f) imagewise patterning aiifd removing a portion of the metal level inorganic 
dielectric layer down to the organic dielectric etchstop material layer to form vias 
in the metal level inorganic dielectric layer; 

(g) removing the portion/of the organic dielectric etchstop material layer 
underlying the corresponding removed portions of the metal level inorganic 

10 dielectric layer to form vias in the organic dielectric etchstop material layer; 

(h) removing the portion of the thin inorganic dielectric layer underlying the 
corresponding removed portions of the organic dielectric etchstop material layer to 
form vias in the thin inorganic dielectric layer; 

(i) removing the portion of the organic via level dielectric layer underlying the 

15 corresponding removed portions of the thin inorganic dielectric layer to form vias 
in the organic via level dielectric layer; 

(j) covering the top o 'the metal level inorganic dielectric layer with a photoresist 
and filling the vias in 1 he metal level inorganic dielectric layer, the organic dielectric 
etchstop material layer, the thin inorganic dielectric layer and the organic via level 

20 dielectric layer with photoresist; 

(k) imagewise patterning and removing a portion of the photoresist from the top of 
the inorganic dielectric layer; and removing a portion and leaving a portion of the 
photoresist through a thickness of the metal level inorganic dielectric layer; 
(1) removing part of t le metal level inorganic dielectric layer underlying the 

25 portions of the photoresist removed from the top of the inorganic dielectric layer to 
form trenches in the metal level inorganic dielectric layer; 
(m) removing the balance of the photoresist from the top of the metal level 
inorganic dielectric layer and from the vias; and removing the portion of the 
organic dielectric etchstop material layer underlying the trenches until the thin 

30 inorganic dielectric layeryis reached; 
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(n) filling the vias in the via If/el organic dielectric layer and the thin inorganic 
dielectric layer, and trenches in the organic dielectric etchstop layer and metal level 
inorganic dielectric layer with a metal. 




20. The process of claim 15 wherein steps (b) through (n) are repeated at least 
once on the previously formed integrated circuit structure. 



21. The integrated circuit structure produced according to the process of claim 19 




10 22. The integrated circuit structure pfqc uced according to the process of claim 20 



23. An integrated circuit structure whictr comprises a substrate and 

(a) an organic layer on the substrate vmich comprises a pattern of metal lines on 
the substrate and an organic dielectric on the substrate between the metal lines; and 

(b) an inorganic layer on the organic layer which comprises an inorganic dielectric 
having metal filled vias ther^fnrough which connect to the metal lines of the 
organic layer. 



24. The integrated circuit structui/of claim 23 which comprises 
20 (c) an additional organic layer on the inorganic layer which comprises a pattern of 
additional metal lines on the inorganic layer and an organic dielectric on the 
inorganic layer between the^dditional metal lines; and 

(d) an additional inorganip layer on the additional organic layer which comprises an 
inorganic dielectric having metal filled vias therethrough which connect to the 
25 additional metal linesjof the additional organic layer. 
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25. The integrate/ circuit structure of claim 24 which comprises one or more 
further alternating organic layers (c) and inorganic layers (d) on the additional 
organic layer (£) and inorganic layer (d). 
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26. The integrated circuit structure of claim 24 further comprising an organic 
dielectriflflayer on the inorganic layer between the vias and under the additional 
metal/unes of the additional organic layer; and an inorganic dielectric on the 
^anic dielectric layer between the additional metal lines of the additional organic 

Slyer. 




27. The integrated circuit structure ofrclaim 25 further comprising an organic 
dielectric layer on each alternating/inorganic layer (d) between the vias and under 
the additional metal lines of theiuternating organic layer; and an inorganic 
dielectric on the organic diele/tric layer between the additional metal lines of the 
additional organic layer. 



15 
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28. The integrated circuit structure of claim 23 wherein the metal lines and vias 
have a barrier metal on one or more edges thereof. 

29. A dielectric coated substrate whicp comprises: 

(a) a first dielectric composition filni on a substrate; and 

(b) a second dielectric composition film on the first dielectric composition film; 
wherein the first dielectric composition and the second dielectric composition have 
substantially different etch/fesistance. 
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30. The dielectric coated substrate of claim 29 wherein the first dielectric 
composition film is organic and the second dielectric composition film is inorganic. 

31. The dielectric /oated substrate of claim 29 wherein the first dielectric 
composition filmfis inorganic and the second dielectric composition film is organic. 
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